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Summary Compared to other organs, skin is an uncommon site of tuberculosis involvement. In
the era of HIV infection, increased intravenous drug abuse, and the use of immunosuppressive
therapy for various systemic diseases, tuberculosis in all its forms, including skin tuberculosis, has
reemerged.We report two cases of primary cutaneous tuberculosis in immunocompetent patients
and review the literature of all cases described since 1935.
# 2008 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.Introduction
Primary skin tuberculosis is an old infection, first described by
pathologists as the prosector’s wart.1 Although the disease
was thought to be a predominantly occupational disease, it is
being encountered more frequently in healthy individuals
where the source of infection remains in most cases uni-
dentified. We report herein two cases of primary cutaneous
tuberculosis (PCTB) and present a review of all cases pub-
lished in the English literature between 1935 and 2006.
Case 1
A 76-year-old man presented in August 2005 with a right
index ulcer that failed to improve with antibiotics. The ulcer* Corresponding author. Tel.: +961 1 350000; fax: +961 1 370814.
E-mail address: sk11@aub.edu.lb (S. Kanj).
1201-9712/$32.00 # 2008 International Society for Infectious Diseases.
doi:10.1016/j.ijid.2008.03.002had appeared 4 months earlier following a presumed trauma,
although the patient did not recall injuring his finger
(Figure 1A). He first noticed an induration over the lateral
aspect of his right index that ulcerated 3 weeks later. The
ulcer was deep in the dermis, painless, draining purulent
material, and was surrounded by swelling that increased
progressively. He received repeated courses of antibiotics
without improvement. The patient’s past medical history was
unrevealing. He denied having cough, hemoptysis, weight
loss, fever, or night sweats. He is a retired man who lives with
his family and had been spending his time lately in his
residential garden planting flowers and trees. He did not
recall having contact with individuals whowere chronically ill
or who had a chronic cough.
Physical examination revealed a 1  1 cmwell-demarcated
ulcer over the lateral border of themiddle phalanx of the right
index finger with purulent discharge. The swelling limited the
flexion/extension movement of the middle interphalangeal
joint. However, the joint demonstrated no evidence ofPublished by Elsevier Ltd. All rights reserved.
Figure 2 Fibrous connective tissue section showing granuloma
(histiocytes and giant cells with surrounding lymphocytes).
Figure 1 (A) Index finger lesion with purulent discharge. (B) Chronic ulcers over the thigh.
Primary M. tuberculosis complex cutaneous infection 473effusion or tenderness. He had no lymphadenopathy or other
skin lesions. A skin test with intermediate strength purified
protein derivative (PPD) showed an induration of 12 mm. The
patient had not previously undergone PPD testing and there
were no records available for PPD testing in his known close
contacts. A chest X-raywas normal. Biopsy of the ulcer showed
a granulomatous inflammation with caseation necrosis. Cul-
ture of the biopsy specimen grewMycobacterium tuberculosis
complex after 4 weeks of incubation. The diagnosis of PCTB
was then made and the patient was started on isoniazid,
rifampin, and pyrazinamide. The ulcer healed after 12months
of therapy.
Case 2
An 82-year-old woman presented in August 2004 with a
recurrent right thigh non-healing ulcer, refractory tomultiple
courses of antibiotics. The patient had sustained an open
trauma to her thigh while swimming in fresh water ten years
earlier. At that time, she had a deep open wound, which was
debrided and ultimately healed. However, several months
later she noticed a purulent discharge at the site of the injury
with the appearance of a deep skin ulcer and sinus formation.
She underwent a second debridement and was started on
antibiotics. The skin ulcer improved but did never clear
entirely. In the course of the following 10 years, the patient
was admitted annually for surgical debridement and anti-
biotic therapy because of exacerbation of wound drainage.
The most recent admission was six months prior to the last
presentation. The patient is a housewife with no significant
medical history or apparent exposure to patients with tuber-
culosis. She lives in the suburbs of Beirut, an area of low
socioeconomic conditions, with her family. She denied having
cough, hemoptysis, fever, weight loss, or night sweats.
Physical examination disclosed a subcutaneous plaque
with multiple ulcers on the lateral aspect of the right thigh
(Figure 1B). No regional lymphadenopathy could be
detected. Routine laboratory tests, chest and right thigh
X-rays were unrevealing. An intermediate strength PPD test
showed an induration of 20 mm. The patient did not recall
having undergone previous PPD testing so we could not tell
whether she had a new conversion or not. Also, there were no
records available for PPD testing in her known close contacts.
Due to the chronicity of the ulcer, an excision biopsy was
performed to get additional tissue specimens for culture.
Special stains for fungi and acid-fast bacteria were negative.
Caseating granulomas and dermal fibrosis were described inthe histopathology report, which raised the suspicion of skin
tuberculosis (Figure 2). Pending culture results, the patient
was started on isoniazid, rifampin, ethambutol, and pyrazi-
namide. Four weeks later, M. tuberculosis complex was
identified by tissue culture. The excision biopsy site healed
with no recurrence of the skin lesion after six months of
therapy.
Discussion
With the advent of the HIV epidemic, the increased use of
immunosuppressive therapy, the emergence of resistant
strains of M. tuberculosis, the ease of migration of people,
the decline in some countries of tuberculosis (TB) control
efforts, and the increasing rates of poverty and malnutrition,
all forms of tuberculosis have reemerged, and as a conse-
quence skin tuberculosis.2 Cutaneous tuberculosis (TB) com-
prises only a small proportion (<2%) of all cases of TB with the
highest incidence being encountered in resource-poor coun-
tries.3 The disease is often initially mismanaged.
Skin tuberculosis has been classified into three main
entities depending on the route of transmission and the state
Table 1 Cases of primary skin tuberculosis reported in the English literature
Ref. Age/sex Clinical manifestations/
location
PMH/Hx
of trauma
CXR PPD Pathology Mycobacterial
culture (MTB
complex)
Treatment Outcome
[1] NA/F Index finger draining pus None/yes Normal Positive NA + Heat for 7 months Cured
[1] 18/M Purulent discharge
from deep ulcer in
the ankle
None/no Normal Positive Caseating
granulation tissue
+ Ultraviolet irradiation
and X-ray treatment
to the glands
Cured
[5] 48/F Laceration of the arm None/yes Normal Positive Granulomatous
inflammation with
Langerhans giant
cells
+ INH, Rif, PZA for 6
months
Cured
[6] 13/F Foot nodule None/yes Normal Positive NA Hominis INH, neopasalate
for 1 year
Cured
[7] 24/M Upper extremity wound
drainage complicated
by a paraspinal abscess
None/yes Normal Positive Noncaseating
granulomas
+ INH, Rif, Eth Cured
[8] 48/F Foot pain with no skin
lesions
Hx of
pulmonary
TB/yes
Normal Positive NA + INH, Rif, PZA, Eth
for 12 months
Cured
[9] 33/M Papule over a tattoo None/yes NA Positive Chronic
granulomatous
inflammation
consistent with
MTB
+ INH, Rif, Eth for
7 months
Cured
[10] 25/M Nasolabial pustules None/yes Normal N/A Granulomatous
inflammation
+ INH Cured
[10] 8/M Ulcer in the eye
canthus
None/no Normal Positive
after 12
months
Consistent with
tuberculosis
 X-ray treatment for
one year
Cured
[10] 20/M Ulcer in the knuckle
of the hand
None/yes NA Positive Epithelioid
tubercle and
giant cells with
caseation necrosis
+ NA NA
[11] 11/M Forearm subcutaneous
nodule
None/no Normal Positive Granulation
tissue
 INH with aminosalicylic
acid
NA
[11] 6/F Seropurulent discharge
from thigh nodule
None/no Normal Positive Tuberculoid
granuloma
 INH with aminosalicylic
acid
Cured
[13] 4/F Deep ulcer in the cheek None/yes Normal Positive Epithelioid
tubercles with
giant cells
NA X-ray treatment for
one year
Cured
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[13] 27/M Thumb pustule None/no Calcified nodules
attributed to
coccidiodomycosis
(which he had at
age 10 in Arizona)
Positive NA NA INH + PAS for
12 months
Cured
[14] 5/M Unhealed thigh
indurated plaque
None/yes Pulmonary scar
tissue
Positive Langerhans
epithelioid and
giant cell
 INH for 18 months Cured
[15] 55/F Forearm cutaneous
nodule
NA Normal Positive Granulomatous
tissue
Hominis INH with aminosalicylic
acid but patient
discontinued the
drugs by herself
NA
[16] 24/M Cellulitis of the hand
with pustular lesion
None/no Normal Positive Chronic
inflammation
+ Surgery + INH, PAS for
1 year
Cured
[16] 47/F Asymptomatic plaques
over the cheek
No/no Calcified
focus in
the RLL
and bilateral
calcified hilar
nodes
Positive Tuberculous
infiltrate in
the dermis
NA IM streptomycin
sulfate + INH
Partially cured
(underlying
squamous cell
carcinoma)
[16] 42/M Indurated plaques
in the upper limb and
ear lobe
No/no NA Positive Tuberculous
infiltrate in the
dermis with caseation
NA Antituberculous
therapy
Improvement
except the 3rd
finger:
underlying
squamous cell
carcinoma
[17] 7/F Painful lump in the
groin draining purulent
discharge
None/NA Normal Positive Granulation tissue + INH, streptomycin,
and Eth for 2 years
Cured
[18] 55/M Subcutaneous
suppurative nodules in
the upper extremity
Lymphosarcoma
(not specified)/no
Normal Positive AFB detected
in smears from
cutaneous nodules
+ IM streptomycin + INH Cured
[18] 14/M Forefinger ulcers and
fistulas with purulent
discharge
None/yes Normal Positive NA + INH, Rif, PZA, Eth and
amikacin for 6 months
Cured
[18] 73/F Trapezius muscle
fistulas with purulent
discharge
Cervical
arthrosis/yes
Normal Positive NA + INH, Rif, Eth,
streptomycin for 9
months
Cured
[18] 64/F Buttock ulcer at the
place of IM injection
RA/yes Normal Positive NA + INH, Rif, PZA for 8
months
Cured
[18] 59/F Abscess of the thumb None/yes Normal Positive NA + INH, Rif, PZA for
one year
Cured
[19] 50/M Painless ulcerated
nodule of the penis
Alcoholic,
smoker/no
NA NA Caseating
granuloma
+ INH, Rif, PZA for
4 months
Cured
Prim
ary
M
.
tu
b
e
rcu
lo
sis
co
m
p
le
x
cu
tan
e
o
u
s
in
fe
ctio
n
475
Ta
b
le
1
(C
o
n
ti
n
u
e
d
)
R
e
f.
A
ge
/s
e
x
C
li
n
ic
al
m
an
if
e
st
at
io
n
s/
lo
ca
ti
o
n
P
M
H
/
H
x
o
f
tr
a
u
m
a
C
X
R
P
P
D
Pa
th
o
lo
gy
M
yc
o
b
ac
te
ri
al
cu
lt
u
re
(M
T
B
co
m
p
le
x)
Tr
e
at
m
e
n
t
O
u
tc
o
m
e
Pa
ti
e
n
t
1
7
6/
M
R
e
cu
rr
e
n
t
p
u
ru
le
n
t
d
is
ch
ar
ge
fr
o
m
a
ri
gh
t
in
d
e
x
so
ft
ti
ss
u
e
le
si
o
n
N
o
n
e
/n
o
N
o
rm
al
Po
si
ti
ve
C
as
e
at
in
g
gr
an
u
lo
m
as
+
IN
H
,
R
if
,
P
Z
A
fo
r
12
m
o
n
th
s
C
u
re
d
Pa
ti
e
n
t
2
8
2/
F
R
ig
h
t
th
ig
h
le
si
o
n
s
H
T
N
/
ye
s
N
o
rm
al
Po
si
ti
ve
C
as
e
at
in
g
gr
an
u
lo
m
as
+
IN
H
,
R
if
,
P
Z
A
,
E
th
fo
r
6
m
o
n
th
s
C
u
re
d
N
A
,
n
o
t
av
ai
la
b
le
;
IN
H
,
is
o
n
ia
zi
d
;
R
if
,
ri
fa
m
p
in
;
P
Z
A
,
p
yr
az
in
am
id
e
;
E
th
,
e
th
am
b
u
to
l;
PA
S,
p
ar
a-
am
in
o
sa
li
cy
li
c
ac
id
;
M
T
B
,
M
yc
o
b
a
ct
e
ri
u
m
tu
b
e
rc
u
lo
si
s;
R
A
,
rh
e
u
m
at
o
id
ar
th
ri
ti
s;
IM
,
in
tr
am
u
sc
u
la
r;
H
x,
h
is
to
ry
;
A
FB
,
ac
id
-f
as
t
b
ac
il
li
;
P
M
H
,
p
as
t
m
e
d
ic
al
h
is
to
ry
;
C
X
R
,
ch
e
st
X
-r
ay
;
P
P
D
,
p
u
ri
fi
e
d
p
ro
te
in
d
e
ri
va
ti
ve
;
H
T
N
,
h
yp
e
rt
e
n
si
o
n
,
R
LL
,
ri
gh
t
lo
w
e
r
lo
b
e
;
F,
fe
m
al
e
;
M
,
m
al
e
.
476 R. Semaan et al.of host immunity. The first is PCTB caused by M. tuberculosis
complex (M. tuberculosis or Mycobacterium bovis), which
can produce tuberculosis verrucosa cutis in immunocompe-
tent hosts or the tuberculous chancre in immunosuppressed
patients. The second and third entities are the secondary
forms of skin TB:2,4 (1) TB resulting from direct spread to the
skin from an underlying contiguous structure. In most cases
TB spreads from lymph nodes and bone, known as scroful-
oderma, or from an active focus from a deep tissue such as
the lung in the case of oral TB, or the intestine or the
genitourinary tract in perianal TB. This last entity is known
as periorificial tuberculosis. (2) Dissemination to the skin
following spread through the blood stream. Cutaneous man-
ifestations can occur in the form of miliary tuberculosis in
relatively immunocompromised hosts, lupus vulgaris in
immunocompetent hosts, or gummas, which are cold
abscesses that are initially latent, then reactivate under
various immunosuppression conditions.
Both our patients were thought to have PCTB. A review of
the English literature yielded 26 case reports of PCTB. The
demographic and clinical data of these cases are summarized
in Table 1. All patients were immunocompetent. Seven out of
26 were children. Regional lymphadenopathies were present
in most patients. Sixteen out of 26 did not have any history of
TB exposure, and as expected had negative PPD preceding
their PCTB. Six cases occurred following penetrating trauma
and three cases followed intramuscular injections.1,5,6,7,8
Primary skin infection due to M. tuberculosis complex is
generally acquired from direct inoculation of tuberculous
bacilli through skin abrasion. Lesions are usually located
on the face, hands, and feet where the skin is exposed to
various injuries as is reported in the described cases. PCTB
has also been described following ear piercing,5 circumci-
sion,5 tattooing,5,9 mouth-to-mouth resuscitation,10 and
needlestick injury.5 Seven out of the 26 reported cases had
no documented history of skin injury.
In PCTB, once the bacilli are inoculated in the skin, an
ulcer forms. This ulcer can be very small or may reach 4—5 cm
in diameter. The presence of an ulcer at some point in the
progression of the disease is characteristic. The base of the
ulcer is usually thick, granular, and deep red with bleeding
tendency. The edges are irregular and indurated. As the
lesion ages, the edge of the ulcer becomes crusted. The
surrounding skin may be of normal color or may have a
reddish-blue hue. The lymphatic vessels and the nearest
draining lymph nodes show a reaction approximately three
to four weeks after the injury. The lymph node often softens,
perforates, and forms a fistula.1
Histologically, typical granulomatous tubercles with
epithelioid cells, Langerhans giant cells, and a mononuclear
infiltrate are themost prominent features.11 This refers to the
tuberculous chancre of tuberculosis.1 However, the presence
of granulomasonpathological examination isonlypresumptive
evidence because similar findings may be produced by other
infections, including fungal infections andmycobacteria other
than tuberculosis. Nevertheless, the presence of granulomas
on skin pathology and positive PPD in the setting of a young
patient or a healthcare worker living in a TB endemic area
should increase the suspicion of PCTB. Definitive diagnosis
requires the isolation of organism by culture.
Treatment regimens of cutaneous tuberculosis are similar
to those of pulmonary tuberculosis. A six- to nine-month
Primary M. tuberculosis complex cutaneous infection 477regimen has not been evaluated in skin tuberculosis, but
would probably be satisfactory.12
PCTB is not a rare disease. It should be suspected in immu-
nocompetent as well as in immunosuppressed patients who
present with chronic skin lesions failing to improve on anti-
bacterial treatment,especiallywhenthese lesionsarenodular,
ulcerated, and purulent with associated regional adenitis.
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